+ 



What is claimed is: 



a 



1 . A method of forming a gate oxide orA a transistor body region, comprising: 
evaporation depositing a metal layer on the body region, the metal being chosen 

from a group consisting of the group IIIB elements and the rare earth series of the 
periodic table; and 

oxidizing the metal layer to form a metal oxide layer on the body region. 

2. The method of claim 1 , wherein evap Dration depositing the metal layer includes 



depositing a metal layer, the metal layer bein£ 
and gadolinium. 



3. The method of claim 1, wherein evap >ration depositing the metal layer includes 
evaporation depositing by electron beam evaporation. 



4. The method of claim 3, wherein 
layer includes electron beam evaporation of a 



chosen from a group consisting of yttrium 



election beam evaporation depositing the metal 
99.9999% pure metal target material. 



5 . The method of claim 1 , wherein evapo ration depositing the metal layer includes 
evaporation depositing at a substrate temperature of approximately 150 - 400 °C. 

6. The method of claim 1, wherein oxidizjng the metal layer includes oxidizing at a 
temperature of approximately 400 °C. 

7. The method of claim 1 , wherein oxidizjing the metal layer includes oxidizing with 
atomic oxygen. 



8. The method of claim 1 , wherein oxi 
using a krypton (Kr)/oxygen (0 2 ) mixed plasm; 



xidizihg the metal layer includes oxidizing 
a process. 
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9. A method of forming a gate oxidte on a transistor body region, comprising: 



evaporation depositing a metal la; 



oxidizing the metal layer using a 
to form a metal oxide layer on the body 

10. The method of claim 9, wherein 
depositing a metal layer, the metal layer 
and gadolinium. 

1 1 . The method of claim 9, wherein 
evaporation depositing by electron beam 



rer on the body region, the metal being chosen 



from a group consisting of the group III! elements and the rare earth series of the 
periodic table; and 



crypton(Kr)/oxygen (0 2 ) mixed plasma process 
egion. 

evaporation depositing the metal layer includes 
being chosen from a group consisting of yttrium 



svaporation depositing the metal layer includes 
evaporation. 



12. The method of claim 11, wherein electron beam evaporation depositing the metal 



layer includes electron beam evaporation 



13. The method of claim 9, wherein 
evaporation depositing at a substrate 



of a 99.9999% pure metal target material. 



evaporation depositing the metal layer includes 
temperature of approximately 150 - 400 °C. 



14. A method of forming a transistor, Comprising: 
forming first and second source/diain regions; 

forming a body region between the first and second source/drain regions; 
evaporation depositing a metal layer on the body region, the metal being chosen 
from a group consisting of the group IIIB elements and the rare earth series of the 
periodic table; 

oxidizing the metal layer to form a 



metal oxide layer on the body region; and 



coupling a gate to the metal oxide layer. 



Attorney Docket No. 1303.021US1 



16 



Client Ref. No, 01-0575 



15. The method of claim 14, whereiVi evaporation depositing the metal layer includes 
depositing a metal layer, the metal layer being chosen from a group consisting of yttrium 
and gadolinium. 



16. The method of claim 14, wherein 
evaporation depositing by electron beam 



evaporation depositing the metal layer includes 
evaporation. 



17. The method of claim 16, wherein electron beam evaporation depositing the metal 



layer includes electron beam evaporatio i 



1 8 . The method of claim 1 4, whereifi 
evaporation depositing at a substrate temperature 



19. The method of claim 14, whereir 
temperature of approximately 400 °C 

20. The method of claim 14, wherein 
with atomic oxygen. 



of a 99.9999% pure metal target material. 



evaporation depositing the metal layer includes 
of approximately 150 - 400 °C. 



oxidizing the metal layer includes oxidizing at a 



oxidizing the metal layer includes oxidizing 



21. The method of claim 14, wherein 
using a krypton (Kr)/oxygen (0 2 ) mixed 



oxidizing the metal layer includes oxidizing 
plasma process. 



22. A method of forming a memory array, comprising: 
forming a number of access transistors, including: 

forming first and second source/drain regions; 

forming a body region between the first and second source/drain regions; 

evaporation depositing a metal layer on the body region, the metal being 
chosen from a group consisting of the group IIIB elements and the rare earth series of the 
periodic table; 
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oxidizing the metal layer \ form a metal oxide layer on the body region; 
coupling a gate to the metdl oxide layer; 
forming a number of wordlines coupled to a number of the gates of the number of 
access transistors; 

forming a number of sourcelines coupled to a number of the first source/drain 
regions of the number of access transistors; and 

forming a number of bitlines coup led to a number of the second source/drain 
regions of the number of access transistors. 



23. The method of claim 22, wherein 
depositing a metal layer, the metal layer 
and gadolinium. 

24. The method of claim 22, wherein 
evaporation depositing by electron beam 



25. The method of claim 24, wherein 
layer includes electron beam evaporation 



evaporation depositing the metal layer includes 
)eing chosen from a group consisting of yttrium 



evaporation depositing the metal layer includes 
evaporation. 



lectron beam evaporation depositing the metal 
3f a 99.9999% pure metal target material. 



26. The method of claim 22, wherein 
evaporation depositing at a substrate temp 



evaporation depositing the metal layer includes 
mature of approximately 150 - 400 °C. 



28. The method of claim 22, wherein 
with atomic oxygen. 



27. The method of claim 22, wherein qxidizing the metal layer includes oxidizing at a 
temperature of approximately 400 °C. 



oxidizing the metal layer includes oxidizing 
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29. The method of claim 22, wherein oxidizing the metal layer includes oxidizing 
using a krypton (Kr)/oxygen (0 2 ) mixed plasmja process. 

A transistor, comprising: 
a first and second source/drain regior 

l body region located between the firkt and second source/drain regions, wherein a 
surface portion of the body region has a surface roughness of approximately 0.6 nm; 

a yttrium oxide dielectric layer coupled to the surface portion of the body region; 

and 

a gate coupled to the yttrium oxide/dielectric layer. 

3 1 . The transistor o( claim 30, whereijn the yttrium oxide dielectric layer includes 
Y 2 0 3 . 

32. The transistor of clainrSO/whei/ein the surface portion of the body region is 
oriented in the (100) crystalline piade. 

33 . The transistor of claim 30, whte^in the surface portion of the body region is 
oriented in the (1 1 1) crystalline planl. 

34. The transistor of claim 30, \yherein the yQrium oxide dielectnc layer is 
substantially amorphous. 



35. The transistor of claim 30/ wherein the yttrium (\ide dielectric layer is partially 
crystalline. 
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56. A transistor, comprising: 

a first and second source/drain region; 

a body region located between the first and/second source/drain regions, wherein a 
surfa^ portion of the body region has a surface rcpghness of approximately 0.6 nm; 

.gadolinium oxide dielectric layer coupled to the surface portion of the body 
region; anc 

a gate coupled to the gadolinium oxide dielectric layer. 

37. The transistor of claim 36, wherein thq gadolinium oxide dielectric layer includes 
Gd 2 0 3 . 



38. The transistoivof claim 36, wherein yie surface portion of the body region is 
oriented in the (100) crystalline plane. 

39. The transistor of cWm 36, whereip the surface portion of the body region is 
oriented in the (1 1 1) ciysralhtae plane. 



F1 



40. The transistor of claim 3£, wherein the yttrium oxide dielectric layer is 
substantially amorphous. 



41 . The transistor of claim 36, w^rein the yttrium oxide dielectric layer is partially 
crystalline. 



42. A memory array, comprising: 

a number of access transistors, including: 

/ . \ . 

a first and second source/dram region; 

/ v 

a body region located between the nrst and second source/drain regions, 
wherein a surface portion of the qody region has a s\pface roughness of approximately 
0.6 nm; 
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a yttrium oxide dielectric layer coupled to tlje surface portion of the body 

region; 

a gate coupled to the yttrium oxide dielecrfic layer; 
a number of wordlines coupled to a number of tjae gates of the number of access 
transistors; 

a numbe^spf sourcelines coupled to a number fyf the first source/drain regions of 
the number of access transistors; and 

a number of bitlines coupled to a number of the second source/drain regions of the 
number of access transistors. 



43. The memory array\f claim 42, wherein the yttrium oxide dielectric layer includes 



m 



Y 2 0 3 . 



44. The memory array of claim 42, wherein the yttrium oxide dielectric layer exhibits 
a dielectric constant (k) of approximately 18./ 

45. The memory array of claim(^\vherein the yttrium oxide dielectric layer exhibits 
a conduction band offset greater than approximately 2 eV. 

46. The memory array of claim 42, \yhereip the yttrium oxide dielectric layer is 
substantially amorphous. 



47. The memory array of claim 42, wherein the yttrium oxide dielectric layer is 
partially crystalline. 
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48. A memory array, comprising: 
\ a number of access transistors, including: 

\ a first and second source/drain region; 

\ a body region located between the first acfd second source/drain regions, 

wherem a surface portion of the body region has a surface roughness of approximately 
0.6 nm;\ 

\ a gadolinium oxide dielectric layer coupled to the surface portion of the 
body region: 

\ a gate coupled to the gadolinium ^xide dielectric layer; 
a numbW of wordlines coupled to a nunjfber of the gates of the number of access 
transistors; \ 

a number olRsourcelines coupled to a^umber of the first source/drain regions of 
the number of accessNtransistors; and 

a number of bittines coupled to a lumber of the second source/drain regions of the 
number of access transistors. 

49. The memory array oftlaim 48./ wherein the gadolinium oxide dielectric layer 
includes Gd 2 0 3 . \f J 

50. The memory array of clainY^wherein the gadolinium oxide dielectric layer 
exhibits a dielectric constant (k) of approximately 14. 

5 1 . The memory array of claim 48, wnferein the gadolinium oxide dielectric layer 
exhibits a conduction band offset greater thaii approximately 2 eV. 

52. The memory array </f claim 48, wherein th^ yttrium oxide dielectric layer is 
substantially amorphous. 
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53. The memory array of claim 48, wherein th^ yttrium oxide dielectric layer is 
partially cryst^ljnbr-^ 

54. A transistor formed by the process, comprising: 
forming a body region coupled betweeiya first source/drain region and a second 

source/drain region; 

evaporation depositing a metal layer ofi the body region, the metal being chosen 
from a group consisting of the group IIIB ele/nents and the rare earth series of the 
periodic table; 

oxidizing the metal layer to form a metal oxide layer on the body region; and 



m a meta 
ide layer. 



coupling a gate to the metal oxide layer 

55. The transistor of claim 54, wherein evaporation depositing the metal layer 
includes depositing a metal layer, the me/al layer being chosen from a group consisting of 
yttrium and gadolinium. 



56. The transistor of claim 54, wherein evaporation depositing the metal layer 
includes evaporation depositing by electron beam evaporation. 



57. The method of claim 54, wherein oxidizing the metal layer includes oxidizing 
using a krypton (Kr)/oxygen (0 2 ) mixed plasma process. 



58. A method of forming an information handling system, comprising: 
forming a processor; j 
forming a memory array, including: 

forming a number^)f access transistors, including: 

forming first and second source/drain regions; 

/ 

forming a body region between the first and second source/drain 

f 

regions; j 
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evaporation depositing a mfctal layer on the body region, the metal 
being chosen from a group consisting of the group IIIB elements and the rare earth series 
of the periodic table; 

oxidizing the metal layer jto form a metal oxide layer on the body 

region; 

coupling a gate to the metal oxide layer; 

forming a number of wordlines/coupled to a number of the gates of the 
number of access transistors; 

forming a number of sourcelines coupled to a number of the first 

source/drain regions of the number of access^ transistors; 

forming a number of bitlinei coupled to a number of the second 

/ 

source/drain regions of the number of access transistors; and 

forming a system bus that couples /the processor to the memory array. 

59. The method of claim 58, wherein evaporation depositing the metal layer includes 
depositing a metal layer, the metal layei/being chosen from a group consisting of yttrium 
and gadolinium. 

60. The method of claim 58, wherein evaporation depositing the metal layer includes 
evaporation depositing by electron beam evaporation. 



6 1 . AWiformation handling deyice, comprising: 
a processor; 

a memory \^ay, comprising: 

a numb&Lof ao<£§g transistors, comprising: 

a lir^kaW second source/drain region; 

a boS^ rS^dn located between the first and second source/drain 
regions, wherein a surface portion af^he body region has a surface roughness of 
approximately 0.6 nm; 
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a yttrium oxide dielectric layer coupled to the surface portion of 
the body regi^j; / 

a gate coupled to the yttrium oxicre dielectric layer; 
a nivjnber of wordlines coupled to a nurjaber of the gates of the number of 
access transistors; 

a number of sourcelines coupled to a /lumber of the first source/drain 
regions of the number ofaccess transistors; 

a number orbitlines coupled to a ni/mber of the second source/drain 
regions of the number of access transistors; and 

a system bus coupling the processor to the memory device. 



62. The information handling device of cl^im 61, wherein the yttrium oxide dielectric 
layer exhibits a dielectric constant (k)\pf approximately 18. 



63. The information handling device of claim 61, wherein the yttrium oxide dielectric 
layer is substantially amorphous. 

64. An information handling device, compri^gi 
a processor; y 
a memory array, comprising: 

a number of access/transistors, comprising: 

a first and/second source/drain region; 

/ 

a body region located between the first and second source/drain 
regions, wherein a surface potion of the body region has a sihrface roughness of 



approximately 0.6 nm; 



of the body region; 



a gadolinium oxide dielectric layer coupleckto the surface portion 



/a gate coupled to the gadolinium oxide dielectric layer; 
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a number of wordlines coupled to a number of the gates of the number of 
access transistors; 

lumber of sourcelines coupled tqfa number of the first source/drain 
regions of the number of access transistors; 

a number of bitlines coupled tofa number of the second source/drain 
regions of the number of access transistors; and 

a system bus coupling the processor to the memory device. 

65. The information handling deyicbifof clairp 64, wherein the gadolinium oxide 
dielectric layer exhibits a dielectric ^stanWk) of approximately 14. 



66. The information handling/device of claim ©4, wherein the gadolinium oxide 



dielectric layer is substantially amorphous. 
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